Proteome analysis of gelatin-bound urinary proteins from patients with bladder cancers.
Proteome analysis with protein separation by two-dimensional polyacrylamide gel electrophoresis (2-D PAGE) and mass spectrometric measurement is utilized for comprehensive identification of proteins in various biological samples. However, this technique has not been widely applied for the analysis of body fluid for clinical assessments, because large amounts of proteins in fluid such as albumin and globulin hinder the detection of small amounts of proteins with high clinical values. The aim of the present study is to develop a method of proteomic analysis for urine of patients with bladder cancers. Urine samples collected from 40 patients with bladder cancers, 32 healthy volunteers, and 7 old volunteers with benign prostate hypertrophy were treated with gelatin-beads as a group-specific affinity carrier. The gelatin-bound proteins were subjected to the proteome analysis. Various amounts of matrix metalloproteinase-2 (MMP-2), -9 (MMP-9), fibronectin (FN), and their fragments were identified on 2-D PAGE gels from cancer-bearing patients, but not from normal individuals. Importantly, not only total amounts of these proteins, but also patterns of their distributions on the gels were well matched with the extent of invasion diagnosed with histopathological examinations. Thus, the score including such qualitative patterning of these proteins predicts pathological stages of the cancer. The proteomic analysis with gelatin-affinity purification of urine samples is useful not only for the diagnosis of bladder cancers, but also for estimating the extent of tumor invasion.